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Mechanical loading treats osteoarthritis by promoting the migration and chondrogenic differentiation of
infrapatellar fat pad stem cells

WANG Xiao—yu', LI Jie"?, LI Xin-le'?, LIU Da—quan'?,ZHANG Ping'**

(1. Department of Anatomy and Histology, School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China; 2. Key
Laboratory of Hormones and Development (Ministry of Health ), Tianjin Key Laboratory of Metabolic Diseases, Tianjin 300134, China;
3. Tianjin Key Laboratory of Spine and Spinal Cord, Tianjin 300052, China)

Abstract Objective:To explore the effect of mechanical loading on the mobilization of infrapatellar fat pad stem cells (IFP-SCs)
in osteoarthritis mice. Methods: Fifty—four female C57BL/6 mice were divided into three groups by random number table method: the sham
control group (Sham,n=18),the osteoarthritis group(OA ,n=18),and the osteoarthritis with mechanical loading group(OAL group,n=18).
The OA model was established by DMM surgery. The OAL group received loading treatment for 2 weeks (the conditions are 1 N,5 Hz,
6 min/d). The degree of cartilage damage in a mouse model of osteoarthritis was evaluated with HE and Safranin O staining.
Immunofluorescence, cell migration assay,and Western blotting analysis were used to evaluate the migration and chondrogenic formation
ability of stem cells. Results: Mechanical loading reduced the OARSI(Osteoarthritis Research Society International ) score of OA mice
(t=4.025,P<0.01).Compared with the OA group, the migration of I[FP-SCs was enhanced (1=-5.142, P<0.001 ), and the expression
of stromal cell derived factor—1(SDF-1) in cartilage and C—X~-C motif chemokine receptor 4(CXCR4 ) in infrapatellar fat pad stem
cells (IFP-SCs )were increased (1=—4.403, P<0.01). In addition, mechanical loading promoted IFP—SCs chondrogenic differentiation
via up —regulation of SRY —related high mobility group—box 9 (SOX9) which was an important transcription factor in chondrogenic
differentiation (1=-11.170, P<0.01). Conclusion: Mechanical loading facilitates cartilage repair in osteoarthritis mice by promoting the
migration and chondrogenic differentiation of infrapatellar fat pad stem cells.
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Fig1l Schematic diagram of mechanical loading for a mouse
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Fig3 Morphological examination of the medial tibial plateau cartilage by HE and Safranine O staining( x400 )
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Fig4 The expression of SDF-1 in cartilage of mice in each group
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